Abstract Primary mucinous carcinoma of the skin (MCS) is a rare neoplasm. Clinically, it has a high local recurrence rate, but it is known to be a slow-growing benign tumor with a rare incidence of distant metastases. We present a case of primary MCS on the jaw that underwent tumor resection twice and was disease-free for 10 years after the second surgery. The patient had no evidence of local recurrence and distant metastasis until his 11th year followup. At that time, he was diagnosed with lung and bone metastasis and died 3 years after this. To our knowledge, this is the first case of MCS that presented with metastasis with more than 10-year disease-free interval. Since MCS is a slow-growing asymptomatic tumor, distant metastasis is difficult to diagnose without detailed radiological examination. We believe that computed tomography and resonance imaging should be performed for early diagnosis of metastasis even for cases with long-term disease-free interval, especially cases of local recurrence.
Introduction
Primary mucinous carcinoma of the skin (MCS) is a rare neoplasm of sweat gland origin [1, 2] . Breiting et al. [2] recently reported that approximately 200 cases have been documented until now, and the mean annual agestandardized incidence of MCS during 1978 to 2003 was 0.07 per million person-years. MCS most commonly occurs on the eyelids, scalp, and other sites on the head and neck [3, 4] . It is characterized clinically as asymptomatic, slow-growing nodules, cysts, or ulcers. Although it is a benign tumor, an adequate amount of normal skin excision is recommended due to the high rate of local recurrence. However, hematologic or lymphatic spread is uncommon [5] . Snow and Reizner reported a 30% local recurrence rate and a 2.7% rate of distant metastases [6, 7] . Accordingly, death from MCS is rare, and it usually has a favorable prognosis.
We present a rare case of MCS of the jaw, which was resected twice and had a disease-free interval for more than 10 years but suddenly presented with multiple bone and lung metastases. We believe that this is the first case reported of death due to distant metastasis of MCS with a disease-free interval of more than 10 years.
Case report
A 39-year-old Japanese male presented with a 3 months history of a skin tumor on the left side of the jaw. Past medical history revealed lung tuberculosis at age 20 years old. Physical examination showed a dome-shaped, slightly erythematous nodule measuring approximately 2 cm in diameter (Fig. 1) . Preoperative examination revealed no lymph node or distant metastasis. Punch biopsy was performed, and it was diagnosed as mucinous adenocarcinoma of the skin.
The tumor was excised with 5-mm surgical margin and was reconstructed with local rotational flap. The definitive histopathology showed small cellular nests of adenocarcinoma lying in pools of extracellular mucin that were separated by fibrocollagenous septae without involvement of underlying muscle. (Figure 2a The patient again noticed a small tumor on the left side of the jaw in the area of the previous operation site 2 years after the primary operation. However, the patient had chosen not to be examined by a physician and left it alone for 4 years. Because of the rapid growth of the tumor, the patient visited our clinic. At this point, the tumor measured approximately 6 cm in diameter (Fig. 3a) . Preoperative examination revealed invasion of the mandible and one left neck lymph node metastasis. The lesion was excised with at least 1-cm border of normal skin including the mandible (Fig. 4) . A left radical neck dissection was performed, and the mandible was reconstructed with a free scapula flap. The definitive pathology revealed MCS recurrence with no residual tumor cells in the excised normal skin area. One of 20 regional lymph nodes contained metastasis. Postoperatively, the patient was free of tumor and was followed up by the physician in charge every 3 months for 5 years and every 6 months for the next 5 years. The patient was disease-free for ten consecutive years on physical examination, chest X-ray, neck echogram, and ordinary blood test. Although the patient did not have any symptoms, the chest X-ray at the 11th year follow-up revealed multiple lung metastases (Fig. 5a,b) . Additional chest computed tomography (CT), magnetic resonance imaging (MRI), and RI showed cervical Fig. 1 A 39-year-old Asian man presented with a 3-month history of a dome-shaped, slightly erythematous nodule measuring approximately 2 cm on the left side of the jaw Fig. 2 a,b The definitive histopathology showed small cellular nests of adenocarcinoma lying in pools of extracellular mucin that were separated by fibrocollagenous septae without involvement of underlying muscle. There was no evidence of lymphatic invasion Fig. 3 The patient had dropped out of postoperative follow-up and had visited the clinic 4 years after the surgery with a tumor measuring approximately 6 cm on the left side of the jaw arising in a previously operated site vertebrate (Th5) tumor, and biopsy revealed metastasis of MCS. The patient received radiotherapy for pain control and died 3 year after the diagnosis of metastasis.
Discussion
Primary MCS is rare, but there have been sporadic cases reported since it was first described by Lennox et al. in 1952 [8] and later reviewed by Mendoza and Helwing in 1971 [9] . MCS is usually present in middle aged or older persons and is more frequent in men than in women. Most mucinous tumors involving the skin are a result of metastases from various sites, including breast, upper airways, gastrointestinal tract, salivary and lacrimal glands and paranasal sinuses, and urinary tact [10] . It is important to distinguish between the metastatic tumor and MCS because MCS is generally more benign and has a very good prognosis compared to metastatic tumor of the skin. Differential diagnosis of the two is made by histological and systematic evaluation [11, 12] . Histologically, MCS is described as a tumor consisting of islands of epithelial cells floating in pools of extracellular mucin separated by fibrocollagenous septa [13] . It is shown to express certain immunohistochemical markers such as CK7 [3] , EMA [3] , and ER and PR [14] [15] [16] different from metastatic tumor of the skin.
MCS is typically slow growing with long duration of lesions prior to biopsy; this can be as long as 20 years [17, 18] . However, it has a significant incidence of local recurrences, as high as 36-45% [17] . Direct invasion into skeletal muscle, periosteum, bone, and dura has been reported [16, 17] . Warycha et al. recently reported a case of MCS with direct histopathological evidence of lymphatic invasion. Distant metastasis is extremely rare, and there have been only two recorded cases in the past [19, 20] . Our case also showed local recurrence with direct bone invasion and lymph node metastasis even after excision of the tumor with a 5-mm surgical margin, which had been pathologically estimated as clear. Treatment of MCS is primarily Fig. 5 a The chest X-ray performed at the 10-year follow-up did not show any obvious sign of lung metastasis. b However, shadowing of multiple lung metastases was evident at the 11-year follow-up Fig. 4 Preoperative examination revealed mandible invasion with the tumor and one left neck lymph node metastasis. Therefore, the tumor was excised with more than 1 cm of surgical margin with a partial mandible resection and a left radical neck dissection surgical with a wide local excision and clear margins. However, the definition of wide excision is not clearly documented. In our case, a 5-mm clear margin was not an adequate amount of excision. Some authors recommend the use of Moh's micrographic surgery in the head and neck area, given the risk of local recurrence and distant metastasis due to incomplete removal [13, 16] . Unfortunately, Moh's surgery cannot be easily done in all hospitals. Martinez and Young [21] documented that the average surgical margin in cases reported was 12.5 mm in the least dimension. We speculate from our case and other reports by various authors that the surgical margin should be more than 1 cm together with detailed pathological examination of lymphatic invasion.
Since local recurrence is a frequent complication, our patient was followed up at three monthly intervals for the first 5 years and at six monthly intervals for the next 5 years. Despite the fact that the patient was disease-free for more than 10 years after the second surgery with negative chest X-ray and neck lymph node echogram results, the patient had presented with multiple lung metastasis at his 11th year follow-up. To our knowledge, this is the first case reported for distant metastases after an interval of more than 10 years disease-free. There is a possibility that the tumor had metastasized earlier, but the metastases was not recognized due to the tumor being asymptomatic and chest X-ray being insufficient for early diagnosis. Furthermore, the behavior of MCS as being slow growing and clinically asymptomatic may have delayed the diagnosis of the metastases. Distant metastases are highly resistance to radiotherapy and chemotherapy [11, 22] . Thus, early diagnosis and resection of metastases is important for long-term prognosis. Given the history of our case, we recommend annual follow-up with detailed systematic examination, such as whole-body CT and RI in the case of MCS with local recurrence and lymph node metastasis.
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